The purpose of this study was to test the effect of gender on the familial risk for schizophrenia and affective disorders in probands with schizoaffective disorder. The sample consisted of 42 DSMâ€"IIl schizoaffective probands and 149 first-degree relatives from the retrospective cohort family studies, the Iowa 500 and non-500. Survival analysis estimated differences in morbidity risks, analysed by sex of proband and of relative. Findings showed that, among probands, relatives offemales had significantly higher rates ofschizophrenia and unipolar disorder than relatives of males. Further, among relatives, males were at significantly higher risk forschizophrenia spectrum disorders thanfemales. Results weresimilar when probands weresubdivided into their primary symptom patterns, thatisâ€˜¿ mainly schizophrenic' orâ€˜¿ mainly affective', as well as by â€˜¿ schizoaffective, depressed' or â€˜¿ schizoaffective, manic'. Implications for the taxonomy of schizoaffective disorder suggest a stronger relationshipwith schizophrenia, although the relationship with affective disorder remains unclear.
Previous research indicates that schizoaffective disorder is familial. However, the nature of the familial contribution and its relationship to schizo phrenia and/or affective disorders remains an open question. Since gender has provided clues to under standing the familial nature of affective disorder (Tsuang & Faraone, 1990) and to schizophrenia (Bellodi et al, 1986; Shimizu et al, 1987; Crow, 1988; Goldstein et al, 1990; Pulver et al, 1990) , gender may also contribute to understanding the familial nature of schizoaffective disorder.
Gender differences in prevalence of affective disorders have been well established, with women more likely candidates for onset of major depression than men (Tsuang & Faraone, 1990) . In schizo phrenia, recent studies have indicated that relatives of female schizophrenics are at higher risk for the onset of schizophrenia and related psychotic spectrum disorders than relatives of male schizo phrenics (Bellodi et al, 1986; Shimizu et a!, 1987; Goldstein et al, 1990; Pulver et a!, 1990) . This fmding has not been reported in earlier studies, probably because of diagnostic changes in schizophrenia (for review, see Goldstein, 1993) . Before the DSMâ€"III criteria for schizophrenia (American Psychiatric Association, 1980) , the diagnosis included more females with affective disorders than males, thus possibly obscuring gender differences in familial risk.
Although the finding is not consistent, women have also been found to have a higher prevalence of schizoaffective disorder than men (Lewine, 1981;  Goldstein & Link, 1988) . Finally, schizophrenic women have been found to express more affective symptoms than schizophrenic men (Lewine, 1981; Goldstein & Link, 1988; Goldstein, 1993 (review) ). Thus, a reading of previous literature suggests that gender may be important for understanding the nature of schizoaffective disorder.
The nosological state of schizoaffective disorder has been controversial (Tsuang & Simpson, 1984) .
Studies suggest that it belongs with affective disorder, schizophrenia spectrum, or on a continuum between the two. (For review and references, see Tsuang & Simpson, 1984.) In past research, an examination of the morbidity risk among relatives of schizoaffective probands has been used to assign schizoaffective dis order to the schizophrenia spectrum or affective disorder. However, results of family studies have been variable. Compared with normal controls, relatives of schizoaffective probands have been found to have higher morbidity risks for schizo phrenia, affective disorders, or both. One family study found schizoaffective disorder bred true, although high rates of schizophrenia were also found (for review, see Rogers & Winokur, 1988) .
Attempts to clarify inconsistencies in familial studies have subdivided schizoaffective probands into their primary symptom patterns, that is, mainly schizophrenic v. mainly affective or other, and schizo affective, depressed v. schizoaffective, manic (e.g. Mitsuda, 1967) . These studies have generally found that familial patterns associated with schizoaffective, mainly schizophrenic, are similar to schizophrenia, and those associated with schizoaffective, mainly affective, are similar to affective disorder, or are heterogeneous, including affective disorder, schizo phrenia, and remitting psychotic syndromes (Kendler et a!, 1986). When probands were divided according to whether they exhibited primarily depressive or any manic symptoms, the pattern of illnesses in relatives (compared to normal controls) was the same (Kendler et a!, 1986) . That is, relatives of schizo affective, manic, and schizoaffective, depressed, probands had higher rates of schizophrenia, other non-affective psychotic disorders and bipolar dis order than did relatives of controls. However, compared to relatives of schizophrenics, relatives of schizoaffective, manic probands had higher risks for other non-affective psychotic and bipolar disorders, while the risk for any disorder among relatives of the depressed type did not significantly differ from relatives of schizophrenic probands (Kendler et a!, 1986).
Most European twin studies found typical and atypical schizophrenia among monozygotic pairs (Zerbin-Rubin, 1986), although not consistently (e.g. Mitsuda, 1967; Leonhard, 1981) . Other twin studies found concordance rates similar to affective disorder (Cohen eta!, 1972) . Recent linkage studies suggested that schizoaffective disorder may be influenced by the same genetic locus on the X-chromosome as bipolar disorder (e.g. Baron & Risch, 1983) , however, this was not consistently found (Gershon et a!, 1979) . Thus, findings from family, twin and linkage studies have not yet provided a defini tive picture regarding the nature of schizoaffective disorder. This may in part be due to the dif ferences across studies in the definition and ascertain ment of cases of schizoaffective disorder (Rogers & Winokur, 1988) , as well as to whether the studies subdivided the patients by their symptom patterns (Kendler et a!, 1986) . However, given that previous family studies have been inconsistent, perhaps when familial transmission is investigated in the context of other covariates, such as gender, for under standing the nature of the disorder, the familial nature of schizoaffective disorder will be further understood.
We expect that if the effect of gender on familial risk is found to be an important covariate to consider for understanding the transmission of schizoaffective disorder, then the effect will remain whether schizo affective disorder is subdivided into â€˜¿ mainly schizophrenic' or â€˜¿ mainly affective', given that there is evidence that gender is important for understanding the transmission of both disorders. Further, the litera ture reports different effects of gender on the transmission of schizophrenia as compared to affective disorder. Thus, if the effect of gender on the transmission of schizoaffective disorder is similar to either the effect on schizophrenia or on affective disorder, this may provide clues to understanding the nosological status of schizoaffective disorder.
Method
The overall design of this study has been reported previously (e.g. Goldstein eta!, 1990) . Briefly, the data were from the double-blind retrospective cohort studies conducted in Iowa in the l970s: the Iowa 500 and non-500 studies. Probands were selected from a blind review of index admissions, follow-uprecordsand interviewsof 510consecutivepatients from the Iowa PsychopathicHospital during 1934to 1944 who had a chart diagnosis of schizophrenia. Probands (n = 42) and relatives (n = 149) were rediagnosed by two expert psychiatrist-diagnosticians using the DSMâ€"III concept of schizoaffectivedisorder (Kendleret al, 1986 ).
Five schizoaffective probands had no information from relatives. DSMâ€"III does not provide specific criteria for schizoaffective disorder; however, there are guidelines for making the diagnosis. The criterion for schizophrenia limiting age of onset to 45 years was eliminated, as in DSM IIIâ€"R (Kendler et a!, 1985) . Diagnoses of first-degree relatives of probands were based on a blind, structured psychiatricinterview,hospitalrecords,or both. Diagnostic procedures and reliability are reported in detail elsewhere (Kendler et a!, 1985 (Kendler et a!, , 1986 .
Two-thirds of the sample were female (n = 28) and one third male(n= 14), a division that is consistent with previous studies showing females with higher rates of schizoaffective disorder than males (Lewine, 1981; Goldstein & Link, 1988 ).
More than half (52%) had @6 years of education; 28.5Â°lo had graduated from high school and/or had attended college. Although half the sample had little formal schooling, 28.6Â°lo were fully employed, 31% were taking part in work rehabilitation programmes, and 40.5% were housewives. Age of admission ranged from 14 to 51 years, with the average age of 28 (Â±8.6) years. Patients were primarily in the early stages of the disorder given that the majority were experiencing their first (60Â¾,n = 28) or second (28%, n = 13) admission to hospital.
There were Ill first-degree relatives of female probands and 38 relatives of male probands. Of these, 52Â¾(n =92) were siblings, 7.4% (n=11) parents, and 31% (n=46) were children. Gender differences were examined in the risk for schizophrenia spectrum (i.e. schizophrenia, schizo phremform, schizoaffective, atypical psychosis, paranoid and schizotypal personality disorder (SPD)), as well as umpolar, bipolar, anxiety, and alcohol disorders. Criteria for SPD were not well-establishedat the time diagnoses were made, thus this study underestimated the risk for SPD.
Survival analysis was used to estimate differences in mor bidity risks for relatives of male v. female probands and male v. female relatives. Using the Kaplan-Meier method (Kalbfleisch & Prentice, 1980) , survival analysis provides estimates that represent the probability that an individual willbecomeaffected up to a particular age. Z-scoreswerecom puted to compare risk estimates usingthe following formula:
where LTR1 and LTR2 are the Kaplan-Meier product limit failure estimates for groups 1 and 2, respectively. Standard errors for the Kaplanâ€"Meier estimates are computed using Greenwood's formula (Kalbfleisch & Prentice, 1980) .
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All but one of the 42 schizoaffective probands were then separated into â€˜¿ mainly schizophrenic' (n = 20) and â€˜¿ mainly affective' (n = 21) using Research Diagnostic Criteria (RDC), as applied in the previous study with this sample (Kendler eta!, 1986) ,and the same analyses described above were conducted. In addition, probands were separated into schizoaffective, depressed (n = 13), and schizoaffective, manic (n = 28), based on previous work (Kendler et a!, 1986) , and again, the same analyses were conducted. One proband could not be classified by symptom pattern due to lack of information. Although the numbers of relatives Table1 Lifetime morbidity risk (LTR)for disorders in relatives of schizoaffective probands, by sexofproband at risk in each group were small when probands were subdivided in this way, we were able to look for consistency with the results for the full sample rather than definitive familial risk estimates for the subdivided probands.
Results
The distribution of illness in relatives of male v. female schizoaffective probands is presented in Table 1 . All ill relatives with spectrum disorders, except for one case with paranoid disorder, came from families of female probands. For unipolar, bipolar, and anxiety disorders, almost all ill relatives came from female proband families, except for two bipolar relatives of male probands. Even for alcohol disorders, all ill relatives, except for one case, came from female proband families (see Table 1 ). Table 1 also presents the survival analyses by sex of the proband. The lifetime morbidity risk for schizophrenia among relatives of female schizoaffective probands was significantly greater than for relatives of male probands (8.34Â°/s (s.c. 2.9) v. 0%; z=2.91, P=0.003). There was also a trend for the risk of schizophreniform and schizo affective disorders to be greater among relatives of female v. male probands (z= 1.75, P=0.08). Lifetime morbidity risk for spectrum relatives of female schizoaffective probands was 16.lÂ°/o(s.c. 3.7) v. 12.5Â°/s (s.c. 11.7) for relatives of male probands, although given the large standard errors the difference was not significant.
The risk for unipolar disorder was also significantly greater among relatives of female probands than among male probands. Lifetime morbidity risks were l0.3Â°/o (s.c. 3.4) v. 0%, respectively (z= 3.08, P=0.002). Lifetime morbidity risks for bipolar and anxiety disorders among relatives of male v. female schizoaffective probands were not significantly different, although relatives of females had higher rates of anxiety disorders, and relatives of males had higher rates of bipolar disorder. For alcohol use dis orders, relatives of female probands had a higher lifetime morbidity risk than relatives of male probands, although the differences were not significant.
When schizoaffectiveprobands wereseparated into â€˜¿ mainly schizophrenic' and â€˜¿ mainly affective', the results were similar. For both groups, however, relatives of females were significantly at higher risk for schizophrenia spectrum and for unipolar disorder than relatives of males. Relatives of females in the â€˜¿ mainly affective' group were at higher risk for bipolar disorder, but this result was not statistically significant. Probands were then separated into â€˜¿ schizo affective, depressed' and â€˜¿ schizoaffective, manic'. The effect of gender on the transmission of schizophrenia and psychotic spectrum disorders was the same in both groups. That is, relatives of female probands were at significantly higher risk for these disorders than relatives of male probands.
In contrast to analyses by sex of the proband, when risk differences were examined by sex of the relatives, male relatives were significantly more likely to onset with schizo phrenia spectrumthan femalerelatives22.4Â°/s (s.c. 6.4) v.
6.4Â°/s (s.c. 3.2) (z= 2.24, P= 0.03). Female relatives had a higher lifetime morbidity risk than male relatives only for unipolar disorder, although this was not significant .l5). Female relatives in both groups had a higher risk for unipolar disorder than male relatives, as was true for the combined proband analysis. Bipolar disorder was higher among male relatives than female relatives in the â€˜¿ mainly affective' group, but not statistically significant. When probands were divided into schizoaffective, depressed, and schizoaffective, manic, the male relatives still had a higher risk for schizophrenia spectrum than female relatives, which was significant for relativesof schizoaffective,manic probands. Female relatives of schizoaffective, depressed probands had significantly higher rates of unipolar disorder than male relatives, but this was not so for female relatives of schizoaffective, manic probands.
Discussion
Results show that relatives of female schizoaffective probands had higher rates of schizophrenia and psychotic spectrum disorders and unipolar disorder than relatives of male probands, regardless of whether they were subdivided by symptom patterns, that is mainly schizophrenic v. mainly affective and schizo affective, depressed v. schizoaffective, manic. The only disorder for which relatives of male probands had higher rates than relatives of female probands was paranoid disorder (although here there was only one case). Findings also demonstrated significant effects by sex of the relatives, for which males were at higher risk for schizophrenia spectrum disorders and females at higher risk for unipolar disorder. It might be argued that female probands have higher rates of illness among their family members due to selection of more severely ill women into the sample. This is unlikely, since females in this study had better premorbid histories and better functioning on admission than males, suggesting that females were less severely ill on admission (Goldstein et a!, 1990) . Results in this study require to be replicated, given that a number of tests were conducted thus raising the possibility of a type I error. However, findings were consistent both across tests and when probands were subdivided by their primary symptom pattern, suggesting that type I error is less likely.
The results in this study may have implications for the taxonomy of schizoaffective disorder. The effect of sex on the transmission of disorders was in part similar to the effect of sex on schizophrenia. That is, relatives of female probands experienced signifi cantly higher rates of schizophrenia and psychotic spectrum disorders than relatives of male probands (Bellodi et a!, 1986; Shimizu et a!, 1987 ; Goldstein et a!, 1990; Pulver et a!, 1990). Earlier work has suggested that schizoaffective disorder diagnosed using the DSMâ€"III concept has a stronger familial link to schizophrenia (e.g. Kendler eta!, 1985 Kendler eta!, , 1986 . 2. Schizophreniaspectrum includes schizophrenia,schizophreni form, schizoaffective disorder, atypical psychosis, paranoid disorder, and schizotypal personality disorder.
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The ascertainment of probands in this study came from rediagnoses of patients with original chart diagnoses of schizophrenia. However, the sample is not unusual, since a previous analysis of this patient sample (Kendler et a!, 1986) resulted in findings primarily consistent with other studies of schizo affective disorder.
Results in this study also showed a significantly higher risk for unipolar disorder among relatives of female probands. The implications of this finding are unclear, since relatives of female probands had higher rates of all of the disorders examined in this study than relatives of male probands. Since male relatives were at higher risk for most of the disorders than female relatives, the results indicate that there is more female to male transmission in this sample.
Three possibilities might explain the higher risk of disorders among relatives of female probands, subsequently called the female proband effect, and higher risk among male relatives, subsequently called the male relative effect. The female proband effect is consistent with: (a) a multifactorial model that suggests that, compared to males, females need more familial factors to become ill and thus have a higher genetic loading for the illness and would be more likely to transmit the abnormal gene(s) (Reich et a!, 1979) ; (b) any genetic model that assumes that more males are sporadic; or (c) a co-dominant model, that is a single gene model, in which the ratio of homo zygotes to heterozygotes is greater for females. That is, in the co-dominant model, if females are more likely to be homozygous for the abnormal gene, they would be more likely to transmit the abnormal gene.
The male relative effect is also consistent with (a), (b), or (c) above. Alternatively, it is consistent with any genetic model that assumes that the gene(s) are more penetrant in males than in females.
If one were to assume explanation (a), (b), or (c) above, each would predict a greater population prevalence for males than females. This is more difficult to defend regarding schizoaffective dis orders, since some literature has argued that females are more likely to onset with schizoaffective disorders (see Goldstein, 1993) . However, the schizoaffective patients in the study reported here were clinically diagnosed as schizophrenics in the original l940s medical chart. Further, recent studies of schizophrenia have reported a higher incidence and prevalence among males than females (for critical review, see Goldstein, 1993) . Although these explanations for our results are speculative, they are testable and further work is needed to understand them.
Thus, the data suggest a complicated picture regarding the classification of schizoaffective disorder. The effect of sex on the transmission of disorders is similar to the effect of sex on schizo phrenia, regardless of the proband's primary symptom pattern. The relationship to affective disorders is unclear. Tsuang (1991) has recently identified a form of schizoaffective disorder that neither falls into the schizophrenia nor affective disorder groups. However, his findings cannot be compared to the results presented here given the differences in case definition based on empirical analysis (Tsuang, 1991) as distinct from the DSMâ€"III concept used in our study.
Findings in the study may have implications for understanding the transmission of schizoaffective disorder, although results must be replicated given the small sample size. At the very least, an examination of gender was useful for exploring transmission and providing clues for taxonomical controversies, and this aspect should be specifically examined in family studies of schizoaffective disorder. 
